Air pollution is a major global environmental problem, with various adverse effects on health and the environment. This introductory article provides an overview of related global and regional legal instruments. The article evaluates the legal landscape in terms of its coverage, geographic scope and effectiveness, and concludes that the legal measures currently in place fall far short of providing an adequate response to the problem of air pollution. Thus, there is a clear need to strengthen global and regional cooperation to improve air quality. Such cooperation is likely to take non-binding and flexible forms and involve both wider participation among States and broader engagement of various stakeholders. The informal character of cooperation also makes it possible to experiment with new governance approaches that are difficult to implement within the context of traditional international law.
area of atmospheric protection. The scope of this article, as well as the special issue, covers both international and European Union (EU) law to provide a comprehensive analysis of the status quo of air pollution law.
The introductory article is structured as follows. It begins by discussing the sources and impacts of air pollution on human health, the economy and the environment. The article continues with a discussion of the applicability and functionality of customary international law, particularly the principles of international environmental law relevant to air pollution. It then explains that the legal landscape on air pollution is fragmented and consists of myriad different regional instruments, as well as global instruments of a sectoral nature (e.g., those relating to shipping and aviation). The article goes on to show the gaps in the international legal landscape in the coverage of some of the short-lived climate pollutants (SLCPs). Next, the article discusses the EU's approach to air pollution. The article concludes with some thoughts on the future of international law and global cooperation on air pollution.
| AIR POLLUTION: SOURCES AND IMPACTS
Air pollution can be defined as the 'introduction by man, directly or indirectly, of substances or energy into the air resulting in deleterious effects of such a nature as to endanger human health, harm living resources and ecosystems and material property and impair or interfere with amenities and other legitimate uses of the environment'. 7 Air pollutants include a number of substances, including nitrogen oxides (NO x ), sulphur oxides (SO x ), particulate matter (PM) and heavy metals, particularly mercury and lead. Major sources of outdoor (or ambient) air pollution include inefficient modes of transportation, coal-fired power plants, agricultural sector and waste burning. 8 Cooking and heating using open fires and simple stoves which burn biomass (wood, animal dung and crop waste) and coal are the major source of indoor air pollution. 9 The extent of the problem is pervasive as 92 percent of the world's population lives in areas where the air contains levels of pollution that exceed WHO limits. 10 Air pollution impacts are particularly acute in low-and middle-income countries in Africa, Asia and the Middle East. 11 It is estimated, for instance, that 87 percent of premature deaths associated with outdoor air pollution occur in low-and middleincome countries. 12 In 2012, the regions of the Western Pacific and Southeast Asia had the highest numbers of deaths attributable to air pollution (2.8 and 2.3 million, respectively). 13 While air pollution affects all groups of society, vulnerable populations such as women, children and the elderly are most at risk.
Air pollution is often interconnected with development and equity issues. For example, the use of solid fuels for cooking reflects a lack of access to electricity, which in turn constrains opportunities for study or for engaging in other activities. 14 The negative impacts of air pollution on human health also result in economic losses. In addition, air pollution results in losses in crop yield, thereby affecting food security.
Air pollution has traditionally been framed as a local or regional issue. However, there is growing evidence of the global impacts of air pollution. 15 Local air quality is affected not only by local sources of air pollution but also by atmospheric transport of pollution from distant sources. 16 For instance, it has been estimated that 12 percent (411,100 deaths) of the total of 3.45 million premature deaths associated with PM 2.5 pollution in 2007 worldwide were related to air pollutants from distant sources. 17 This shows that, in order to be effective, air pollution policies should go beyond local or regional scales.
Air pollution in one region can also have significant impact on the climate in another region. For example, emissions from within Asian nations make the largest contribution to Arctic warming. 18 Furthermore, international trade contributes to the globalization of pollution as many goods -with associated emissions -are produced in one region and consumed in another. Recent research reveals that transboundary health impacts of PM 2.5 pollution related to international trade are even higher than those associated with long-distance atmospheric transport of pollution.
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There are also important interlinkages between climate change and air pollution that are still not fully understood. 20 Several atmospheric pollutants, such as black carbon, hydrofluorocarbons (HFCs), tropospheric ozone and methane -also known as short-lived climate pollutants -have a warming effect on the climate. Due to their short 7 Convention on Long-Range Transboundary Air Pollution (adopted 13 November 1979, entered into force 16 March 1983) 1302 UNTS 217 (CLRTAP) art 1(a). This definition is widely used and has been adopted by the International Law Commission (ILC) in its project on the law of the atmosphere. The word 'energy' in the definition includes radioactive and nuclear emissions as well as heat and light from large cities; however, the ILC has agreed to interpret 'energy' as 'a general concept' in order to follow prior treaty practice and has refrained from mentioning radioactive substances as this would entail interference with States' nuclear energy policies. See The CLRTAP is a framework convention that defines regional cooperation on air pollution among countries situated in the UNECE region. 57 It is complemented by a series of protocols setting national emissions reduction targets for specific pollutants. The CLRTAP regime has evolved from addressing single pollutants (e.g., SO 2 ) and single problems (e.g., acid rain), to providing for a more comprehen- 
| EU LAW ON AIR POLLUTION:
INSUFFICIENT AND POORLY IMPLEME NTED The EU's air policy is in line with the applicable international instruments and conventions. The policy aims at both the implementation of the international obligations in the field of air pollution and integration of these requirements into policies on sectors including industry, energy, transport and agriculture. Overall, the EU's air policy is a rather well-established and coherent area of environmental policy.
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EU air policy and law have undergone significant revision in recent years, which has resulted in a decrease in emissions of anthropogenic air pollutants and measurable improvements in air quality.
Despite the progress made, many Europeans are still suffering from unlawful levels of air pollution. Air pollution is the number one environmental cause of deaths in the EU, causing more than 400,000 premature deaths each year. 92 European air pollution is also particularly detrimental to ecosystems and biodiversity, especially through eutrophication. 93 In the EU, the key legislation and the required regulatory framework are already in place. The EU's air policy is thus not underachieving due to a lack of rules, but rather because of poor implementation and compliance. 94 According to the European Commission, a 'better match' must be ensured between source controls, ceilings and ambient air quality standards to ensure effective compliance. ibid. 94 See also Case C-404/13, The Queen, on the Application of ClientEarth v The Secretary of State for the Environment, Food and Rural Affairs, ECLI:EU:C:2014:2382. This case was heard by the Court of Justice of the European Union (CJEU) and centred around the implementation of EU air quality standards and national discretion as regards implementation deadlines. The CJEU ruled that limit values that are in place to protect human health impose an obligation to achieve a certain result, i.e., Member States must take all measures necessary to secure compliance by the deadline, and that this deadline can only be postponed when acute compliance problems exist (notwithstanding the implementation of appropriate pollution abatement measures). this context, and pursuant to its internal air policy, the EU agreed to 'achieve levels of air quality that do not give rise to significant negative impacts on, and risks to, human health and the environment'.
97
The EU legislative framework on air pollution follows a twin-track approach, as it can be roughly divided into instruments that deal with air quality standards and instruments that deal with sources of air pollution. 98 The key legislative instruments on air pollution within the EU are Directive 2008/50/EC 99 (the ambient air quality or 'AAQ' Directive) and the NEC Directive. In addition, source-specific legislation is in place to address, for example, industrial emissions, road and off-road vehicle emissions, and fuel quality standards. 100 The legislative framework also fulfils the EU's obligations under international conventions such as the CLRTAP.
The majority of the earlier EU legislation on air quality has now been codified under the current AAQ Directive, which has been in force since 2010. The overall purpose of the Directive is to define and establish objectives for ambient air quality that avoid, prevent or reduce harm to human health and the environment as a whole. The previous sections have also shown that regional approaches have significant gaps, in terms both of the countries and of the pollutants or pollution sources that are covered, and that these regional approaches show weak implementation and poor compliance with existing rules. Furthermore, the network of regional arrangements in place does not address the global impacts of air pollution, including climate impacts and intercontinental air pollution. Pollutant-based approaches also make it impossible to take an integrated response to air pollution and to take into account the multiple effects of air 112 See, for instance, Lazarus (n 106) 17, 24-25. 134 The framework promotes the mainstreaming of air quality into national development strategies and plans, and in that sense follows a proactive rather than a reactive approach to specific emissions.
135
The key characteristic of future cooperation on air pollution is likely to be that it will have a non 
